. The maximum of the dilution curve from the right jugular bulb is reached four seconds earlier than the maximum of the curve from the left one. The differences for the calculated pool volumes of the brain are also very high in these cases.
In the four cases where it was possible to puncture only one bulb, we have calculated the cerebral blood flow from only the one dilution curve (Cases 2001 (Cases , 2003 (Cases , 2032 (Cases , and 2033 . The cerebral blood flow varies in these cases between 500 c.c. and 1000 c.c. and the pool between 50 and 100 c.c.
We have calculated the general means of the cerebral blood flow and the other quantities mentioned in 11 cases ( Table I ) and found that the mean of the cerebral blood flow amounts to 840 c.c. and that of the pool volume to 77 c.c. The cerebral turnover is rather high, namely, 11-2, the total blood volume 3544 c.c. and the cerebral blood flow 2-3 per cent of the blood volume on the average. From jugular bulb, we find the difference to be 236 c.c. As a proportion of the minute volume of the heart this difference amounts to only 3-3 per cent. The thoracic pool has been determined from the brachial dilution curve of the brachial arterial blood in 11 cases and varies rather inconsiderably among the individual cases. The general mean amounts to 1 19 litre.
The turnover of the thoracic pool is calculated at 6-1 per minute. The thoracic pool as a percentage of the total blood volume is determined at 32 per cent. Not all cases have had their heart volume examined, but in the six cases where this has been done the heart volume had normal values. Fig. 4 , 5, and 6 show how similar the dilution curves from the brachial artery and those of the jugular bulb prove to be. Fig. 6 shows simultaneous dilution curves obtained from the brachial artery and both jugular bulbs. It is striking in this case that the two dilution curves from the veins run parallel and give the same values of the cardiac output and that about the same value is calculated from the dilution curve from the brachial artery. As in our first publication, however, we have found that the dilution curves from the two jugular bulbs differ in some cases; one example is given in Fig. 7 . It is probable that this fact explains the rather great difference between the cardiac output calculated from these two curves. The group.bmj.com on July 7, 2017 -Published by http://heart.bmj.com/ Downloaded from of the two dilution curves amounts to no less than 6 sec. If we compare the mean of 840 c.c. of the cerebral blood flow in Table I with the mean of 7030 c.c. of the cardiac output in Table II , we find that the cerebral blood flow is 12 per cent. of the cardiac output.
DISCUSSION OF THE RESULTS
The question arises whether the dilution curve from the jugular bulbs really represents, at least in normal conditions, a mixing curve of all the blood in the brain independently of whether the injection of the blood has been done through one or both carotids or through the vertebral arteries. The arterial anastomoses in the brain and especially the big venous sinuses probably support the assumption that the blood received from the jugular bulb is mixed with all the blood in the brain, at least in normal conditions. One would expect to receive parallel dilution curves from the two veins. Our determinations on the cerebral pool seem to show that the brain contains astonishingly small quantities of blood-about 80 c.c. or only 2 per cent of the total blood volume. The remarkable fact in our results is that the cardiac output, whether calculated from the dilution curves from the brachial artery or from the jugular bulbs, has the same value. This would probably not happen if there was not complete mixing with a rather small quantity of blood in the brain. As has been mentioned before, our material does not consist of uniform normal cases, and pathological cases are included in it. It is our intention to get a larger group which could be divided into normal and pathological cases. Therefore this paper also must be regarded as a preliminary report. As a probable example of unequal distribution of blood in the brain we have Case 2016 (Fig. 7) , where the two simultaneous dilution curves do not run parallel and have strikingly different values for the cardiac output. Why this is so we cannot yet tell. Probably the same happens in Case 2015 (Fig. 3) . Mostly we have obtained parallel dilution curves from both jugular bulbs whether, as in Cases 2007 and 2029, after intracarotid injection or as in Cases 2008 (Fig. 6) , 2027, and 2026 after intravenous injection. These results also speak in favour of the assumption that there has been complete mixing of the blood in the brain. Our studies, even though only preliminary, have, we feel, made a contribution to our knowledge concerning the mixing and distribution of blood in the brain that may be of practical importance in clinical conditions.
If we are right in assuming that complete mixing between the injected substance and all the blood in the brain occurs, the calculation of the cerebral blood flow is probably correct and the value of 840 c.c. for the mean cerebral blood flow would be reasonable and constitute 12 per cent of the cardiac output-a quantity more acceptable than the 20 per cent that has previously been assumed.
SUMMARY AND CONCLUSIONS
With increasing experience of our method we have continued our study of the cerebral blood flow by means of thorium-B-labelled erythrocytes.
If parallel curves from both jugular bulbs are obtained it is probable that complete mixing has taken place with all the blood in the brain. Differences between them may be of clinical importance.
The values of the cerebral blood flow are absolute values and not relative ones as are those obtained by the nitrous oxide gas method.
The cerebral blood flow has been determined, the mean value being 0-84 litre or about 12 per cent of the cardiac output.
The cerebral pool volume (the content of blood in the brain) is found to be 77 c.c., only 2 per cent of the total blood volume, a figure that has not hitherto been determined.
The turnover of blood in the brain is 11 2 per minute or twice that in the thorax, which has a value of 61. 
